Effect on tumor cells of blocking survival response to glucose deprivation.
Glucose deprivation, a feature of poorly vascularized solid tumors, activates the unfolded protein response (UPR), a stress-signaling pathway, in tumor cells. We recently isolated a novel macrocyclic compound, versipelostatin (VST), that inhibits transcription from the promoter of GRP78, a gene that is activated as part of the UPR. We examined the effect of VST on the UPR induced by glucose deprivation or other stressors and on tumor growth in vivo. Human colon cancer HT-29, fibrosarcoma HT1080, and stomach cancer MKN74 cells were cultured in the absence of glucose or in the presence of glucose and a UPR-inducing chemical stressor (the N-glycosylation inhibitor tunicamycin, the calcium ionophore A23187, or the hypoglycemia-mimicking agent 2-deoxyglucose [2DG]). The effect of VST on UPR induction was determined by reverse transcription-polymerase chain reaction and immunoblot analysis of the UPR target genes GRP78 and GRP94; by immunoblot analysis of the UPR transcriptional activators ATF6, XBP1, and ATF4; and by analyzing reporter gene expression in cells transiently transfected with a GRP78 promoter-reporter gene. Cell sensitivity to VST was examined with a colony formation assay and flow cytometry. In vivo antitumor activity of VST was assessed with an MKN74 xenograft model. VST inhibited expression of UPR target genes in glucose-deprived or 2DG-treated cells but not in cells treated with tunicamycin or A23187. VST also inhibited the production of the UPR transcriptional activators XBP1 and ATF4 during glucose deprivation. The UPR-inhibitory action of VST was seen only in conditions of glucose deprivation and caused selective and massive killing of the glucose-deprived cells. VST alone and in combination with cisplatin statistically significantly (P =.004 and P<.001 for comparisons with untreated control, respectively) inhibited tumor growth of MKN74 xenografts. Disruption of the UPR may provide a novel therapeutic approach to targeting glucose-deprived solid tumors.